The issue with the different levels of ankle-brachial index, as screening for LDL-receptor defective gene in newly detected asymptomatic severe hypercholesterolemia is less studied, but quite interesting. There have not been any studies on ankle-brachial index in patients with severe hypercholesterolemia in Bulgaria. Aim: To examine the difference between patients with severe hypercholesterolemia, who are carriers and non-carriers of LDL-R defective gene, with respect to their structural (ankle-brachial index) characteristics of arterial wall. Methods and materials: 60 patients with documented severe hypercholesterolemia >7.5 mmol/l satisfying the Simon-Broom criteria for clinically established and probable Familial Hypercholesterolemia were studied. All of the patients had a negative stress echocardiography and not known coronary artery disease. The laboratory used was the Clinical Laboratory at the Medical University Plovdiv. The total cholesterol and triglycerides were measured with enzyme-colorimetry and cholesterol in high density lipoprotein and cholesterol in low density lipoprotein with direct automatic analyses. Apolipoproteins were calculated by immunoturbodimetric method. The biochemical analyzer Konelab 60i was used in all the measurements. Results: According to whether there were or were not molecular defects, patients were assigned to two groups: carriers (11 patients, 18 %) and non-carriers (49 patients, 82 %).There was a statistically significant difference (p < 0.001) in the age distribution of patients, carriers and non-carriers of molecular defects. This conclusion was confirmed by the calculated mean age in both patient groups. The mean age of non-carriers was 48.20 ± 0.47 years, the mean age of carriers -45.77 ± 0.36 years. There were no statistical differences in the sex distribution in the study sample (÷2 = 0.05; p > 0.05). We found no statistically significant difference between non-carriers and carriers with respect to body mass index (25.30 ± 0.40 vs 24.63 ± 0.45, respectively, t = 0.50; p > 0.05). There was not a statistically significant difference in levels of total cholesterol, triglycerides, HDL-cholesterol, LDL-cholesterol between carries (p>0.05). The cholesterol x years.score was significantly higher in the carries (440.36 ± 0.25 mmol-y/L), than in the non-carries (390.30 ± 0.07 mmol-y/L). We found a significantly lower ABI in the carriers vs. non-carriers (p<0.001) ( Table 2 ). This significant difference was confirmed after adjustment for age and gender (p<0.05) Conclusion: The major findings of the present study are that ABI is significantly lower in carriers of the LDL-R defective gene vs. non-carriers.
INTRODUCTION
International recommendations for treatment of hypercholesterolemia stress the importance of diagnosis and treatment of asymptomatic individuals with high absolute cardiovascular risk. Individuals with marked hypercholesterolemia fall into this group as well. Familial hypercholesterolemia (FH) can be due to different genetic defects in the LDL-R, which lead to impaired LDL clearance [1, 2] . Mutations of the LDL-R-gene are characterized by a high genetic heterogeneity [1, 2] . Nearly 80% of the population specific heterogeneity is due to point mutations along the LDL-R gene. This fact requires genetic scanning of all exons. Monogenetic hypercholesterolemia is more frequent, than it was thought before and it remains undiagnosed. On the other hand, the early diagnosis and the identification of the underlying genetic mutation are very important for risk and therapy. The different expression of the defect gene in LDL-R mutation carriers as well as the presence of elevated LDL levels in non-mutation carriers makes diagnosis difficult. So far, there is no optimal diagnostic algorithm in clinical diagnosis FH.There are many possibilities of angiographic methods discussed to delimit the carriers vs.non-carriers of LDL-R defective gene . The ankle brachial pressure index is a good predictor of subsequent cardiovascular events, and improves on predictions by conventional risk factors alone [3] [4] [5] [6] [7] [8] [9] [10] [11] . It is simple and accurate and could be included in routine screening of cardiovascular status. The reference values were presented at TransAtlantic Intersociety Consensus Working Group in 2005: Normal is 0.9, mild PVD; 0.5-0.75, moderate PVD; less than 0.5 severe PVD. More than 1.3 -falsely elevated (non-compensated vessels) There have small studies on ankle-brachial index in patients with severe hypercholesterolemia in Bulgaria [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . There are not so many facts for this method of screening of patients with this molecular defect-point mutations of LDL-R gene.
PATIENTS AND METHODS
We included 60 (age over 16 years) patients with primary hypercholesterolemia, which met the Simon-Broome register criteria [22] [1. Total cholesterol level above 7.5 mmol/ l in people over 16 years of age. 2. Tendon xanthomata in first or second degree relatives. 3. A myocardial infarction before age 60 in first degree relatives and before age 50 in second degree relatives. 4. Total cholesterol above 7.5 mmol/ l in first or second degree relatives]. A diagnosis of definite FH requires meeting criteria 1 and 2. A diagnosis of possible FH requires meeting criteria 1 and 3 or 1 and 4.The exclusion criteria's were all know conditions beyond the hypercholesterolemia, which connected with development of endothelial dysfunction.
Prior to the study procedures a written informed consent was obtained from hypercholesterolemic patients. The procedures used in this study were approved by the Ethics Committee at Medical University of Plovdiv.
All study subjects were assessed for family history of early-onset coronary artery disease, clinical history, medication use, anthropometric characteristics, cardiovascular risk factors and tendon xanthomas. All the patients are asymptomatic and they had not taken statins up to medical examination.
Laboratory tests were performed at the Central Clinical Laboratory of St George University Hospital, Plovdiv. The biochemical parameters of blood glucose, total cholesterol, triglycerides, high density lipoprotein cholesterol, urea, creatinine, and uric acid were measured using a biochemical analyzer Konelab 60i (Thermo Electron Co, USA). Determination of LDL-cholesterol was performed using a direct analysis and reagents from Thermo Electron Co ÊonelabTM (Finland). The "cholesterol-years" score is an estimate of the lifelong total vascular exposure to the profound hypercholesterolemia in these patients. This cholesterol-years score was calculated as follows -the total cholesterol concentration (in mmol/L) of each patient at the time of original diagnosis was multiplied by the age of the patient at diagnosis.
Molecular biological analysis. The present study included 120 DNA samples of FH patients of both genders. Samples of high-molecular DNA isolated from nuclear blood cells were used as material for the genetic analysis. The blood samples were withdrawn 30 min to 1 hour after meals in plastic tubes with EDTA anticoagulant. They were stored at +4°Ñ for 48 hours. The technique included several stages: 1. Isolation of DNA; 2. Amplification of a specific target of DNA fragment using polymerase chain reaction; 3. A single strand conformation polymorphism SSCP analysis; 4. Direct sequencing. The R3500Q-mutation in the Apo-B gene was sought first [21] . LDL-R gene mutation and polymorphism (and the promoter region), , were then identified using denaturing gradient gel electrophoresis [22] and DNA sequecimg of the abnormal exon. When these analyses were negative, DNA was subjected to long-range polymerase chain reaction (PCR).
Measuring of ABI was done by 7,5 MHz Hewlett Packard SONOS 2500 transducer and sphygmomanometer. Systolic arterial pressure is measured of both hands is measured by blood stream in fossa decubitalis. Measurment of systolic arterial pressure is the same for lower limbs-by Doppler effect of blood stream in a.tibialis posterior and a.dorsalis pedis. The higher values of SAP of both brachial arteries are taken,respectively these of the arteries of lower limbs.ABI is determined one by one for the lower limbs as correlation between the higher SAP of lower to upper limbs. The lower index between left and right side is taken.There were six measurements performed on every patient.Intima media complex of carotid artery was measured by the same transducer. The dimensions of both carotic arteries (right and left) were taken in the distalic 10 mm of a.carotis communis.Automatic measurement of carotic echograms was done by MedicaSoft.IMT.Lab automatic programme.The higher demarcation echografic line is defined as "leading fringe"(border intima-media) while the underlying line is named " far fringe". Tthe leading line is independent from gain tuning therefore it is the main line of automatic gauging.
We analyzed the reproducibility of the automatic measurement of ABI as did 5 times measurements of 30 patients. The distribution of these parameters were normal, which allowed us to calculate the coefficient of reproducibility of the Spearman -Brown and coefficient of repeatability. The results show that ABI 95% of cases two measurements will differ by less than 0.2.
Statistical analysis was carried out using the SPSS v.14.0 statistical software (SPSS Inc. Chicago, III). Results were expressed as the mean ± standard error (SEM). P < 0.05 was used as a level of significance of the null hypothesis. We studied the distribution of all continuous data by applying a normality test on the distribution (one-sample KolmogorovSmirnov test). Variation analysis, Student's t-criterion and analysis of covariance (ANCOVA) were used in the statistical analysis
RESULTS
According to whether there were or were not molecular defects, patients were assigned to two groups: carriers (11 patients, 18 %) and non-carriers (49 patients, 82 %).
Characteristics of the studied population -age, sex and anthropometric parameters
There was a statistically significant difference (p < 0.001) in the age distribution of patients, carriers and non-carriers of molecular defects. This conclusion was confirmed by the calculated mean age in both patient groups. The mean age of non-carriers was 48.20 ± 0.47 years, the mean age of carriers -45.77 ± 0.36 years. There were no statistical differences in the sex distribution in the study sample (÷2 = 0.05; p > 0.05). We found no statistically significant difference between non-carriers and carriers with respect to body mass index (25.30 ± 0.40 vs 24.63 ± 0.45, respectively, t = 0.50; p > 0.05).
Molecular biological analysis
The most common family defect in Apo-B (caused by a substitution mutation at nucleotide position 10 780, which results in replacement of Arg in the defected polypeptide chain by Gln at position 3500) and no mutation of this type was found in the studied population, in patients with total cholesterol above 7.0 mmol/l. The second stage included testing for spot mutations in the LDL-R gene. We screened all 18 exons of the LDL-R gene (apart from the recommended analysis of exons 6, 4 and 9) ( Table 1 .) [3, 5] . According to whether there were or were not molecular defects, patients were assigned to two groups: carriers (11 patients, 18 %) and non-carriers (49 patients, 82 %). 
Lipid profile in the examined groups
Total cholesterol and LDL levels were higher in carriers (total cholesterol-9.77 ± 0.49 mmol/l; LDL-C-7.66 ± 0.03 mmol/l) compared to non-carriers (total cholesterol-8.33 ± 0.11 mmol/l; LDL-C-6.55 ± 1.77 mmol/l), but the difference between them did not reach statistical significance. Lower HDL-cholesterol levels were found in carriers (HDL-0.90 ± 0.03 mmol/l) compared to non-carriers (HDL-1.03 ± 0.20 mmol/l), the difference also not reaching statistical significance. There was not a statistically significant difference in level of triglycerides between carries (1.45 ± 0.40 mmol/l), and non-carriers (1.40 ± 0.30 mmol/l) (p>0.05).
The cholesterol x years.score was significantly higher in the carries (440.36 ± 0.25 mmol-y/L), than in the non-carries (390.30 ± 0.07 mmol-y/L).
Ankle-brachial index in carriers and non-carriers
We found a significantly lower ABI in the carriers vs. non-carriers (p<0.001) ( Table 2. ). This significant difference was confirmed after adjustment for age and gender (p<0.05) 
DISCUSSION
The major findings of the present study are that ABI is significantly lower in carriers of the LDL-R defective gene vs. non-carriers.This point is confirmed after standatization by sex and age-this difference is associated by presence of point mutations or polymorphism of LDL-receptor.Despite of this fact the lower levels of ABI are in borderline for this index about cardiovascular risk profile.Therefore reference values of ABI by patients with evidenced family hypercholesterolemia do not except molecular defect of the LDL-R gene.Thaking this in part, ABI must be a factor in the diagnostic risk algorhythm by patients with suspected family hypercholesterolemia as lower it is higher is the possibility of presence of molecular defect of the LDL-R gene.ABI should be use as additional marker in evaluation of cardiovascular risk by asymptomatic patients with genetic predisposition of family hypercholesterolemia.
CONCLUSION
The major findings of the present study are that ABI is significantly lower in carriers of the LDL-R defective gene vs. non-carriers. Lower levels of ABi are in the reference lines for this index concerning cardiovascular risk profil.This fact shows that the referent values of ABI by patients with family hypercholesterolemia do not discount the possibility of molecular defect of the LDL-R gene.
